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(54) Abstract Title 

Limiting dry band arcing on an all-dielectric self-supporting cable; arc gap devices 

(57) To limit dry band arcing adjacent an earthed suspension region 20 of an all-dielectric self-supporting 
(ADSS) cable 10 suspended at the region 20 from a tower which also supports power transmission lines, a 
current path incorporating an arc gap, or equivalent solid state device such as a varistor, is provided between 
electrically conductive clamps 28, 26 disposed around the cable 10 at the earthed suspension region 20 and at 
a location 22 remote from region 20, respectively. An arc gap may be defined between a tubular sleeve 32 
connected to and adjacent the clamp 26 (or 28) and a rod 30 connected to clamp 28 (or 26) and extending 
through the sleeve 32. Insulating arms 34 position the rod 30 on the axis of the sleeve 32 to define an arc gap 
therebetween. 

Such an arc gap device defined by a sleeve 32, rod 30 and insulators 34 may also be used instead of 
arcing horns in covered conductors, transformers or any other application which traditionally uses arcing 
horns. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
BMSOOqP: <3QB. ..2330706* 
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Limiting electrical degradation of ail-dielectric self supporting cables 

This invention relates to limiting electrical degradation of all-dielectric 
self-supporting (ADSS) cables. 

When ADSS cables are suspended from towers from which power 
transmission lines are also suspended, they can suffer from electrical 
degradation caused by dry band arcing. 

Dry band arcing arises since there is an induced voltage gradient along 
the length of the ADSS cable and although this voltage gradient does not 
present a problem if the cable is dry, if the cable surface becomes electrically 
conductive due to moisture thereon a current is drawn along the length of the 
cable. This current is greatest at the tower where the cable is suspended and at 
earth potential and will dry the cable surface leading to a break in the 
previously continuously electrically conductive surface. This break can extend 
around the cable to form a dry band and arcing across the dry band can 
degrade the cable. 

An object of this invention is to limit such dry band arcing adjacent the 
earthed suspension regions of ADSS cables. 

Briefly this is achieved by providing a current path between a location 
on the cable remote from the earthed suspension region thereof and the 
earthed region which current path includes an arc gap (or an equivalent 
thereto) such that current will flow along this path rather than along the 
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surface of the cable between the location and the earthed suspension region 
1 when dry band arcing at a current above a predetermined value would 

otherwise occur. 

In one aspect, the invention provides an assembly for use adjacent an 
5 earthed suspension region of an all-dielectric self-supporting cable suspended 
in an electric field at said region from a tower or the like for limiting dry band 
arcing adjacent said region, said assembly comprising an electrically conductive 
device connectable to said cable remote from said region and means for 
defining a current path having an arc gap or equivalent solid state device 
10 connectable between said device and said earthed region. 

The current path defining means may include an electrically conductive 
clamp means clampable to said earthed region. 

The device may comprise a clamping means clampable to said cable. 

The arc gap is advantageously defined between an electrically 
15 conductive annular first member and an electrically conductive second member 
positioned at the axis thereof. 

Preferably insulating means locate said second member relative to said 
first member. 

The annular first member may be located adjacent the clamp means or 
20 the clamping means, or anywhere between the two. 

In the embodiment of the invention described hereinafter the annular 
first member is located adjacent the clamping means and the second member 
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comprises an elongate member extending from the clamp means to the annular 

i 

first member. 

If, however, the annular first member is located adjacent the clamp 
means the second member may comprise an elongate member extending from 

5 the clamping means to the annular first member. 

The invention also includes an installation comprising an all-dielectric 
self-supporting cable suspended at an earthed suspension region thereof in an 
electric field from a tower or the like, wherein an electrically conductive device 
is connected to said cable remote from said region and means defining a 

10 current path having an arc gap or equivalent solid state device is provided 
between said device and said earthed region. 

The invention also includes a method of limiting dry band arcing 
adjacent an earthed suspension region of an all-dielectric self-supporting cable 
suspended at said region from a tower or the like comprising directing current 

15 along a current path including an arc gap or an equivalent solid state device 
rather than along the surface of the cable when dry band arcing at a current 
above a predetermined value would otherwise occur. 

The invention also includes a device comprising an electrically 
conductive annular first member and an electrically conductive second member 

20 positioned at the axis thereof such that an arc gap is defined between the 
internal surface of the first member and the external surface of the second 
member. 



In order that the invention may be well understood, the above- 
mentioned embodiment thereof which is given by way of example only will 
now be described with reference to the accompanying drawings, in which:- 

Figure 1 schematically illustrates part of an installation including an 
assembly embodying the invention; 

Figure 2 schematically illustrates operation of the assembly; and 

Figures 3 and 4 further illustrate operation of the assembly under 
different conditions. 

Referring first to Figure 1 there is shown a portion of an all-dielectric 
self-supporting cable 10 disposed to one side of a location 12 on the cable at 
which the cable is supported by means of a suspension device (indicated by 
chain dotted line) 14 attached to a tower (not shown) from which a power 
transmission cable (not shown) is also suspended. The arrangement to the 
other (left hand as viewed in Figure 1) side of the location 12 is substantially 
the same. 

The cable 10 is provided with mechanical reinforcement 16 which is 
formed by one or more helically wound metallic members 18 and which 
extends to each side of the above-mentioned location 12. This reinforcement 
16 is provided to spread the load imposed by the suspension device 14 on the 
cable and is at earth potential providing an earthed suspension region 20 of the 
cable. 



This gives rise to the dry band arcing problem adjacent the earthed 
suspension region 20 of the cable discussed above. In order to limit dry band 
arcing adjacent the earthed suspension region 20 of the cable a current path is 
provided between an electrically conductive device 21 connected to the cable 

5 at a location 22 on the cable remote from the earthed suspension region 20 and 
that region 20. This current path includes an arc gap 24 such that current will 
flow along this path rather than along the surface of the cable 10 between the 
location 22 and the earthed suspension region 20 when dry band arcing at a 
current above a predetermined value (for example 1mA) would otherwise 

10 occur on the cable surface between location 22 and region 20. 

The electrically conductive device 21 as shown comprises a clamping 
means 26 which is clampable to the cable at location 22. As illustrated 
mechanical reinforcement 27 comprising one or more helically wound metallic 
members is provided between the clamping means 26 and cable, but this may 

15 be omitted. 

As better shown in Figure 2 the current path between the device 21 and 
earthed region 20 is defined by (i) a clamp means 28 which is clamped to the 
mechanical reinforcement 16 at the earthed region 20; (ii) an elongate 
electrically conductive member 30, for example a rod, which extends from the 

20 clamp means 28 substantially parallel to the cable 10; and (iii) an electrically 
conductive annular member 32, shown as a tubular sleeve, located adjacent, 
and electrically connected, to the clamping means 26. 



The rod 30 is positioned at the axis of the sleeve 32 and an arc gap is 
defined between the internal surface of the sleeve and the external surface of 
the portion of the rod disposed within the sleeve. Typically this arc gap is 
about 4mm. 

Insulating arms 34 within the sleeve locate the rod centrally relative to 
the sleeve and as illustrated the rod may extend through and beyond the sleeve 
although this is not necessary. The extra length of rod beyond the sleeve in the 
illustrated assembly enables the position of the clamping means 26 to be 
further away from the earthed region 20. Typically though the clamping means 
will be about 1 m from the earthed region 20. The arms 34 are 
circumferentially spaced aperture and extend radially between the sleeve and 
rod. In the illustrated embodiment, two arms are used. 

It is to be understood that the arc gap may be positioned anywhere 
along the current path between the device 21 and the earthed region 20. Thus, 
for example instead of locating the sleeve 32 adjacent the clamping means 26 
and have the rod extend from the clamp means 28 to the sleeve as illustrated, 
the sleeve may be located adjacent the clamp means 28 with the rod extending 
from the clamping means 26 to the sleeve. In other words the position of the 
clamp and clamping means may be switched. 

Operation of the assembly will now be described with particular 
reference to Figures 3 and 4. 



Firstly, it will be appreciated that if the surface of the cable 10 is dry no 
current will flow long its length. If, however, the cable surface becomes wet 
current will flow towards the earthed suspension region 20 because of the 
voltage gradient. This is illustrated in Figure 3a where the electric field due to 
adjacent power cables (not shown) is indicated as 20kV. 

The current is highest adjacent the earthed region and causes drying of 
the wet cable surface such that a dry band may start to form about the cable 
surface in the portion of the cable between the earthed region and device 21 as 
illustrated at 50 in Figure 3b. As the dry band forms, the resistance of the wet 
conductive film on the surface increases. After the dry band has formed it may 
increase in size and when arcing would otherwise occur at a current above a 
predetermined amount (eg ImA) which would degrade the cable surface, the 
current is directed, as illustrated in Figures 2 and 3c, along the current path 
between the device 21 and the earthed region 20 which includes the arc gap 
defined between the rod and the sleeve. As will be understood the size of the 
arc gap is selected to cause current flow long the current path between the 
device 21 and earthed region 20 rather than along the cable surface when 
arcing activity across the dry band would exceed the above-mentioned 
predetermined current. 

A secondary dry band may subsequently start to form on the cable 
adjacent the end of the device 21 remote from the earthed region 20 as 
illustrated in Figure 4a at 52. In this case current flow is along the conductive 
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path between the device 21 and region 20 as before as illustrated in Figure 4a 
until such time as the secondary dry band is formed, when the combined 
resistance of this dry band and the already provided conductive breaks (the 
first dry band and the arc gap) prevents current flow as indicated in Figure 4b. 

Although Figure 3 indicates an electric field of 20kV, it is envisaged 
that the embodiment will typically be used in fields of lOkV and above. 

It will be appreciated that the embodiment does not insulate the cable 
but instead acts to limit arcing activity on the cable surface when the arcing 
current reaches a predetermined value, for example 1mA. 

Although the embodiment uses an arc gap in the current path an 
equivalent solid state device, for example a varistor, could be provided instead 
to perform the same function as the arc gap. 

It will also be appreciated that the sleeve-rod-insulator arrangement for 
providing the arc gap is such that the gap is automatically set to a desired value 
on assembly and does not change due to alignment variation over time. It is 
envisaged that this arrangement will have other applications, for example in 
covered conductors, transformers or any other application which uses 
traditional arcing horns instead of such arcing horns. 



CLAIMS: 



1. An assembly for use adjacent an earthed suspension region of an all- 
dielectric self-supporting cable suspended in an electric field at said region 
from a tower or the like for limiting dry band arcing adjacent said region, said 
assembly comprising an electrically conductive device connectable to said 
cable remote from said region and means for defining a current path having an 
arc gap or equivalent solid state device connectable between said device and 
said earthed region. 

2. An assembly as claimed in claim 1 wherein said current path defining 
means includes an electrically conductive clamp means clampable to said 
earthed region. 

3. An assembly as claimed in claim 1 or 2 wherein said device comprises a 
clamping means clampable to said cable 

4. An assembly as claimed in claim 1, 2 or 3 wherein said arc gap is 
defined between an electrically conductive annular first member and an 
electrically conductive second member positioned at the axis thereof. 
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5. An assembly as claimed in claim 4 wherein insulating means locate said 
second member relative to said first member. 

6. An assembly as claimed in claim 4 or 5 when claim 4 is appended to 
5 claim 2 or 3, wherein said annular first member is located adjacent said clamp 

means or said clamping means. 

7. An assembly as claimed in claim 6, wherein said annular first member is 
located adjacent said clamping means and said second member comprises an 

10 elongate member extending from said clamp means to said annular first 
member. 

8. An assembly as claimed in claim 6, wherein said annular first member is 
located adjacent said clamp means and said second member comprises an 

15 elongate member extending from said clamping means to said annular first 
member. 

9. An assembly for use adjacent an earthed suspension region of an all- 
dielectric self-supporting cable suspended in an electric field at said region 

20 from a tower or the like for limiting dry band arcing adjacent said region, said 
assembly being substantially as herein described with reference to the 
accompanying drawings. 
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10. An installation comprising an all-dielectric self-supporting cable 
suspended at an earthed suspension region thereof in an electric field from a 
tower or the like having an assembly as claimed in any one of the preceding 
claims adjacent said earthed region. 

U. An installation comprising an all-dielectric self-supporting cable 
suspended at an earthed suspension region thereof in an electric field from a 
tower or the like, wherein an electrically conductive device is connected to 
said cable remote from said region and means defining a current path having an 
arc gap or equivalent solid state device is connected between said device and 
said earthed region. 

12. A method of limiting dry band arcing adjacent an earthed suspension 
region of an all-dielectric self-supporting cable suspended at said region from a 
tower or the like comprising directing current along a current path including an 
arc gap or an equivalent solid state device rather than along the surface of the 
cable when dry band arcing at a current above a predetermined value would 
otherwise occur 

13. A device comprising an electrically conductive annular first member 
and an electrically conductive second member positioned at the axis thereof 



such that an arc gap is defined between the internal surface of the first member 
and the external surface of the second member. 

14. A device as claimed in claim 13, wherein insulating means locate said 
second member relative to said first member. 

15. A device as claimed in claim 14, wherein said insulating means 
comprises circumferentially spaced apart radial arms extending between said 
first and second members. 

16. A device as claimed in claim 13 and substantially as hereinbefore 
described with reference to Figures 1 and 2 of the accompanying drawings. 
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